Abstract: This paper analyses the effect of foreign acquisition on survival probability and employment growth of target plant using data on Swedish manufacturing plants during the period 1993-2002. An improvement over previous studies is that we take into account firm level heterogeneity by separating the targeted plants into those within Swedish MNEs, Swedish exporting non-MNEs, and purely domestic firms before foreign takeover. The results, controlling for possible endogeneity of the acquisition dummy using an IV and propensity score matching approach suggest that acquisition by foreign owners increases the lifetime of the acquired plants only if the plant was an exporter. The effect differs depending on whether the acquisition is horizontal or vertical. We also find robust positive employment growth effects only for exporters, and only if the takeover is vertical, not horizontal. 
1.

Introduction
Foreign direct investment (FDI) is one of the main aspects of current day globalization. The total volume of world-wide FDI has increased tremendously in the last two decades. UNCTAD (2007) shows that, in 2006, total FDI flows amounted to 1.3 trillion USD, contributing to a total world-wide FDI stock of roughly 12 trillion USD -equivalent to about 25 percent of world GDP. At the same time it is well known that the majority of FDI flows are due to international mergers and acquisitions (M&A) rather than setting up new projects abroad (greenfield). Again, UNCTAD (2007) shows that in 2006 the total value of world-wide cross-border M&As was roughly 0.9 trillion USD, amounting to about 70 percent of total FDI flows. 1 These trends have brought international mergers into the academic debate, with recent literature attempting to model these activities theoretically and providing empirical evidence on their determinants (e.g., Neary, 2007 , Hijzen et al., 2008 , Head and Ries, 2008 . Moreover, the growing importance of M&As has given rise to policy concerns as to the impact of such cross-border mergers for domestic economies. From the point of view of the host country, a potential downside is that a foreign multinational acquiring a domestic firm may shut down the plant or part thereof completely after acquisition, or reduce employment. 2 On the positive side, however, a foreign acquisition may bring new technology and market access opportunities and, thus, strengthen the overall competitiveness and survival prospects of the takeover target.
In this paper we study in detail the implications of foreign acquisitions for the survival and employment growth prospects of the target plants. We investigate firstly plant closures as the adjustment along the extensive margin, as they are an important aspect of industry dynamics, shaping industry productivity and forming the competitive landscape in an economy. 3 We also, however, consider the intensive margin of adjustment by examining what happens to employment growth in surviving firms after acquisitions. We use recent unique detailed plant level data (which also provide some information at the firm level) for Sweden to investigate survival probabilities in the context of a hazard model. We take particular account of the potential endogeneity of the acquisition decision (for example due to "cherry picking") by implementing an instrumental variables approach.
Furthermore, we check the robustness of the IV approach with estimations on a matched sample of firms based on propensity score matching.
Sweden is an interesting case to analyze in this context. Over the last two decades Sweden has introduced a considerable amount of liberalization reforms in order to promote foreign ownership.
However, it was not until 1995, that in connection with Swedish membership in the European Union (EU) the business climate improved considerably and Swedish firms became more attractive targets for foreign investors. Ever since then, Sweden has witnessed a rapid increase of inward FDI, mainly through mergers and acquisitions. Well-known former Swedish owned multinational enterprises, such as Astra, Pharmacia, Volvo Car and Saab Automobile, changed ownership in the 1990s and are now foreign owned. At the beginning of the 2000s, the employment share in foreign owned firms in manufacturing was among the highest in OECD. 4 The empirical evidence on the impact of foreign acquisitions on survival probabilities is rather limited. A few studies, e.g. Bernard and Sjöholm (2003) for Indonesia, and van Beveren (2007) for Belgium document differences in survival rates between foreign multinationals and domestic plants (the latter paper distinguishing domestic multinationals from purely domestic plants). 5 These studies indicate that the probability of shutdown is larger for plants that are part of a multinational, at least when controlling for other factors related to plant survival. As to studying the effect of a foreign acquisition on survival, one of the few papers to have looked at this is Girma and Görg (2004) . They find evidence that foreign acquisition reduces the lifetime of acquired UK plants in electronics and food industries.
There is a somewhat richer literature on employment effects of acquisition, but this is by no means exhaustive. For example, Conyon et al (2002) using firm level data for the UK find that labour demand of the typical firm decreased somewhat in the years following foreign acquisition. Huttunen (2007) and Almeida (2007) using data for Finland and Portugal respectively, focus on employment by skill groups. Huttunen finds that foreign acquisition decreases the share of high skilled workers in targets, while Almeida finds no significant effects on relative employment of skills in Portugal.
We extend and improve upon these earlier papers in a number of ways. First, we examine acquisitions by foreign multinationals and use different econometric approaches to be able to identify the causal effect of takeovers on exit probability and employment growth changes of a plant. 4 As compared to 21 other OECD countries in 2002, only Ireland, Luxembourg and Hungary had larger employment shares than Sweden in foreign owned firms in manufacturing (Hansson et.al. 2007 ). 5 Another related study is by Bernard and Jensen (2007) who focus on differences in plant survival rates in US manufacturing between plants within domestic US multinationals and other plants. They do not distinguish the takeover by a foreign firm.
Second, using the detailed and unique data for Sweden we are able to link our empirical work to the recent literature on firm heterogeneity in international trade (e.g, Helpman et al., 2004 ). Specifically, we are able to categorize all domestic firms into being either (i) a domestic firm with affiliates abroad, (ii) a domestic firm with export sales (and no foreign affiliates) and (iii) a purely domestic firm with no involvement on foreign markets. We refer to (i) and (ii) as domestic multinationals and domestic exporters, respectively, in what follows. Theoretical heterogeneous firm models would predict that these types of plants are intrinsically different. We therefore analyse whether the extent of global engagement of the plant (multinational, exporting, none) impacts on plant survival through mediating the impact of foreign acquisition on the target.
The quality of our data also allows further novelties in our research design. Firstly, we can use our data to identify domestic acquisitions. This allows us to investigate whether our foreign acquisition effect merely reflects a "pure acquisition effect" that would be similar for domestic acquisitions also, or whether there is a particular "foreign effect". Due to data limitations, not many studies that have investigated foreign acquisitions have been able to take this into account. Secondly, we investigate whether the effect of acquisitions is different depending on whether the acquisition is horizontal or vertical. This has, to the best of our knowledge, not been investigated in earlier studies. 6 Finally, our data combines plant level with firm level information and is therefore able to control for the role of firm attributes for plant survival. Bernard and Jensen (2007) is one of the few other papers in the literature that are able to do so. They include a dummy for plants that are part of a multiplant firm.
We do not only this but are also able to investigate whether plants probability of exit is influenced by whether or not other plants within the same firm failed in the same period.
To preview our results, we find, after controlling for the possible endogeneity of the acquisition dummy and also controlling for a number of plant and firm specific characteristics, that foreign acquisition has an effect on plant survival only for domestic exporters. Depending on whether the acquisition is horizontal (i.e., within the same industry) or vertical, acquired exporters have 20 to 30, or 6 to 8 percent higher survival probabilities, respectively, compared to plants of non-acquired firms. We also find that employment growth is higher in takeover targets that were exporters prior to acquisition.
The remainder of the paper is structured as follows. Section 2 discusses some background to motivate our empirical analysis. Section 3 presents the data and illustrates the increased importance of foreign ownership in Swedish manufacturing in the 1990s. Section 4 discusses the analytical framework and empirical results for the effect of foreign acquisitions on plant survival, while Section 5 focuses on employment growth effects. Section 6 concludes.
Theoretical and empirical motivation
Conceptually, the effect of a foreign acquisition on the survival and employment growth prospects in the target plant are not unambiguous. In the standard models of multinationals, these types of firms are generally assumed to have some sort of firm specific asset or efficiency advantage that enables A different view may be that multinationals, due to their advantages, may use foreign acquisitions in order to gain market access and eliminate competition by taking over a rival and closing it down afterwards, or reducing substantially the scale of operations and therefore reducing employment (e.g., Thompson, 1999) . In this case, the expected effects of a foreign acquisition on survival and growth would clearly be negative.
An argument with similar predicted outcomes can be constructed around the empirical observation that foreign owned multinationals are generally more "footloose" than domestic firms in the host country (e.g., Bernard and Sjöholm, 2003) . This is attributed to their possibilities of relocating production and employment among their affiliates in different countries and, hence, their ability to respond more quickly to changes in the business environment in alternative host countries. If this is the case, then the change in ownership may lead to lower survival probabilities and employment growth in the takeover target, as the multinational owner may be quicker to shut down or reduce employment in the plant once it is part of the multinational firm structure.
The effects of foreign acquisitions may still be ambiguous a priori even when distinguishing acquisitions motivated by either horizontal or vertical motives. For the former, firms acquire plants abroad in order to gain market access. If the aim of the market access is to eliminate competition and consolidate the industry, then it is likely that it may lead to plan closures and plant downsizing. On the other hand, the acquisition may be designed to open new markets by using the already existing facilities owned by other firms in the foreign markets, i.e., the acquirer intends to "grow by acquisition". Then the acquirer is likely to maintain the plant network that is already available, and improve them through technology transfers in order to suit its own needs. In this case, the prospects for the acquired target would be positive in terms of both survival and employment growth.
This may be different for non-horizontal, in particular vertical acquisitions. If the motive is to acquire plants at different stages of the production process, then it is likely that this is done with a view to integrating these into the multinational company structure. In this case, the acquirer may transfer technology and improve quality in the acquisition target, leading to improvements in survival and employment prospects.
For acquisitions that are not related through input-output linkages or horizontal motives, foreign acquirers may use the acquisition as a device to acquire access to the country, technology, skills, etc.
through the acquisition, even if it is not immediately linked into the production process. Once these resources have been ingested the acquiring firm may divest itself of the acquired establishment, and source its requirements from its plants elsewhere (Thompson, 1999) . Hence, in this case, there would be clear negative effects on survival probabilities in the takeover target after foreign acquisition.
Another consideration when formulating expectations concerning the post acquisition effects relates to the characteristics of the acquisition target. Since plants of globally engaged firms tend to be a priori "better" along a line of observable and (to the econometrician) unobservable characteristics they may be able to experience different effects if they are acquired. As established in the recent literature on heterogeneous firms in international trade, there is theoretical justification and empirical evidence for the findings that multinationals tend to be the most productive firms, followed by exporters who are not multinationals, and that firms without any foreign involvement are the least productive. This may have implications for their post acquisition expectations.
In particular, "better" targets are likely to be able to absorb technology transfers from the foreign acquirer more easily. (Wagner, 2007) , while domestic multinationals outperform exporters (Greenaway and Kneller, 2007) and are more similar to foreign multinationals (Criscuolo and Martin, 2008) . We therefore expect to see larger positive effects of foreign acquisitions on plant survival and employment growth for targets that were already exporters.
A first look at the data
The data used in this paper are uniquely assembled and combine data from Statistics Sweden ( including information at the firm-level such as labour productivity, capital-labour ratio, exports, whether a firm is multi-or single-plant, and ownership status (foreign or domestic). A firm is foreign if foreign owners posses more than 50 percent of the voting rights. Using this data we define a foreign acquisition as a change in the ownership indicator from domestic to foreign. 8 The firm-level variables are available from the year 1993 and onwards only for larger firms, i.e. firms with 50 employees and more.
The database provided by ITPS is a register of all Swedish firms that are multinational enterprises (MNE). 9 By merging the three databases using the firm identifier of plants, we can assign the firm level information to the plant level data. In that way we can also separate plants into those within foreign MNEs, plants part of a Swedish MNE, plants part of an exporting (non-MNE) firm and plants that operate purely domestically. A Swedish MNE is defined as a domestically owned firm which is 7 We have access to plant-level data from 1986 onwards. For plants entering after 1986 we are able to calculate the exact plant age, while older plants are improperly assigned to enter in 1986. 8 Plants within firms that switch between domestic and foreign ownership more than once over the period are not included in the sample. Also, plants in firms that disappear from the sample one year and reappear in later years are also excluded. 9 The first year we can distinguish Swedish MNEs from non-MNEs is 1993 and explains why our analysis begins in 1993.
part of an enterprise group with affiliates abroad. In foreign-owned firms, foreigners possess more than 50 percent of the voting rights.
The clear distinction into different types of MNEs and exporting activities is a distinct advantage of our data over the previous literature. This is an important dimension to the analysis since the prospect of survival and employment growth may differ between ownership structures due to their ex-ante different characteristics as highlighted by, for example, Helpman et al. (2004) . Moreover, with our data we can be confident, given that it covers the whole population of plants, that we observe true exits and do not confound them with (i) disappearance of a plant code due to mergers & acquisitions, or (ii) a plant dropping out of a sample due to size thresholds for inclusion in the sample. 10 Furthermore, our data covers the 1990s and early 2000s, which is a particularly interesting period to study given recent increases in international merger activity.
During the 1990s, Sweden went through a period of liberalization reforms in order to promote foreign ownership. Since then, foreign ownership increased rapidly and the trend seems to have been more pronounced in Sweden than in other OECD countries (see Hansson et al., 2007) . Table 1 shows that in the 1990s, the employment share in plants Table 2 here Table 3 shows that in the years before acquisition, plants within acquired firms are larger in terms of employment and are younger than plants of non-acquired firms. Moreover, the acquired firms seem to have higher skill and R&D intensity, higher labour productivity and capital-labour ratios and are more export intensive than non-acquired firms in the pre-acquisition years. Table 3 also provides us with some evidence of "cherry picking", i.e. that firms that perform "well" and have plants with
"good" characteristics are more likely to be acquired by foreigners.
Table 3 here
Differences in characteristics and performance between acquired and non-acquired plants in the years before acquisition could bias the estimates of the causal effect of foreign acquisition on plant survival or employment growth. To overcome this problem, we use various econometric methods, which we discuss in detail in the following sections. We examine firstly the impact of foreign acquisition on plant survival, i.e., adjustment after acquisition along the extensive margin.
Foreign acquisition and plant survival
Methodology
To establish whether the acquisition of a plant by foreign owners changes its survival prospects compared to other plants we model the determinants of plant survival and check whether the incidence of acquisition is a statistically significant determinant of a plant's hazard of exiting. We use a complementary log-log model (cloglog) for the empirical estimations. 
More specifically, the discrete-time hazard function takes the following form: percent of all plants were acquired. Moreover, the shares of foreign acquisitions are more pronounced in sectors with a high degree of product differentiation and high R&D intensity such as chemicals, metals and motor vehicles. 12 The related empirical IO literature (e.g., Audretsch and Mahmood, 1995, Disney et al., 2003) generally uses a Cox proportional hazard model for this type of analysis. Given that our data are collected on a yearly basis, the cloglog model is more appropriate. Essentially, it is equivalent to the discrete time version of the proportional hazard model. The cloglog model has the same assumptions on the coefficient vector β as the continuous-time version of the proportional hazard model (Prentice and Gloeckler, 1978) . variables X (at the plant and firm level) on the hazard rate. 13 The main interest in our analysis is a dummy variable showing whether a plant is part of a Swedish firm that has been acquired by a foreign MNE (Foreign Acquired). The dummy switches to one in the year that the firm changes its ownership status from domestic to foreign, and is zero if ownership status is domestic.
To be able to identify the acquisition effect we need to control for other plant level variables that are potentially correlated with it and that also affect plant survival. The literature generally finds that plant size and age are important determinants of plant survival. We, therefore, include both variables in the vector X. Size is measured as log employment size and plant age as years of operations.
Furthermore, we calculate a measure of skill intensity of a plant's production process. This is defined as the percentage of employees with post-secondary education in a plant relative to the industry mean skill intensity.
We also take into account variables at the firm level. We include a dummy capturing whether or not a firm is a multi-plant operation. This has been shown by Bernard and Jensen (2007) as an important determinant of firm survival. We also go further than this and check whether restructuring within the firm affects plant survival. To do so, we calculate a dummy variable that is equal to one if another plant in the same firm exited, either as a result of the foreign acquisition or due to other reasons.
Furthermore, we control for R&D intensity, capital intensity, and labor productivity at the firm level.
The final baseline hazard model can then be written as:
We expand on this baseline model in the empirical analysis in a number of ways. First, we include a dummy variable for domestic acquisitions in order to identify whether the variable captures a general acquisition effect or some specifically foreign effect. Second, we allow the effects of foreign acquisitions to differ for horizontal and vertical acquisitions (the definitions of these are discussed below). Third, we allow the acquisition effect to differ across plants depending on whether they are within globally engaged firms, i.e. Swedish MNEs and exporting non-MNEs, or purely domestic firms before foreign takeover. This accounts for an important aspect of firm heterogeneity highlighted in the recent theoretical and empirical literature, namely, that there is a clear ordering of firm types, with the "best" becoming outward investors, the next exporters, and the least equipped firms remaining in the domestic market (Helpman, et al., 2004 ). This can have implications for the post-acquisition survival prospects.
In Table 4 we calculate simple Kaplan-Meier survival functions to compare survival probabilities of the three different types of firms. As the table shows, Swedish multinationals have the lowest survival probabilities, i.e., they are the most footloose of the type. This is in line with the empirical finding that foreign multinationals have higher exit probabilities than purely domestic firms (e.g., Bernard and Sjöholm, 2003) -i.e., domestic multinationals are similar to foreign multinationals in this respect.
14 By contrast, there is no clear difference in survival probabilities between purely domestic plants and exporters; the functions cross at time t = 3. Table 4 here
Before proceeding to the estimation results we need to describe in more detail our identification strategy. In equation (3) identification of the coefficient β 1 on the acquisition dummy rests on the assumption that, conditional on the plant and firm controls included, acquisition is exogenous. This is, arguably, a strong assumption. If it does not hold, then the stochastic dependence between the acquisition dummy and the error term may bias our estimates. In order to take account of this possible endogeneity we use two approaches: instrumental variables estimation and selection of a control group based on propensity score matching.
For the first approach we construct an instrumental variable as the probability of a firm being taken over by foreign owners. This instrumental variable is calculated as the predicted value of the 14 This mirrors recent contributions to the literature on productivity differences between multinationals and domestic firms which show that it is multinationality per se, and not foreign ownership, which is correlated with a productivity premium vis-a-vis domestic firms. In other words, domestic and foreign multinationals are more productive than purely domestic firms. See, for example, Criscuolo and Martin (2008) using UK data.
dependent variable from a probit regression for the probability of foreign takeover. 15 The probit model is
where X is a vector of firm and plant characteristics in t-1. This vector includes, in the first instance, labor productivity in firm i, plant age, age-squared, current employment size (relative to the industry mean), R&D and skill intensity, export intensity, and a measure of foreign presence in the industry.
The latter measure captures potential spillover effects in an industry. and control for fixed industry and time effects. In a robustness check we also investigate how robust results are to changes in the variables that are included in the probit.
The results of estimating equation (4) are reported in Table 5 . The estimation results suggest that more productive, skill intensive and export oriented plants are more likely to be acquired.
Furthermore, firms located in industries with higher foreign presence are more likely to become acquisition targets. We also estimated alternative specifications of equation (4), including additional variables in the probit estimation, to check whether our results depend on the process by which the instrument was generated. These results are reported on columns (ii) and (iii) of the table. The estimation of the hazard models below is robust to this change in the instrument generating specification. Table 5 here
In an alternative approach we use propensity score matching to establish a valid counterfactual of non-acquired firms which have similar pre-acquisition characteristics to the acquired firms. Under the matching assumption, conditional on the propensity score, acquisition is random. We then carefully construct a sample of acquired plants and matched non-acquired plants, and estimate equation (3) on this matched sample. 16 The idea of the propensity score matching method is to find, for every foreign acquired firm, a similar firm that has remained in domestic hands and from which we can approximate the non- Note that, in order to get accurate standard errors for the estimators using generated IV we compute bootstrapped standard errors. 16 A similar approach of using matching to establish a control group was employed by Greenaway and Kneller (2008) . See also Arnold and Javorcik (2005), Girma and Görg (2007a) and Petkova (2007) for recent applications of propensity score matching, and descriptions of the assumptions and tests, in the context of identifying the effects of foreign acquisitions on target firms.
observed counterfactual event. Thus, the matching technique enables us to construct a sample of acquired and non-acquired firms with similar pre-acquisition characteristics X, e.g. productivity,
wages, size etc. Conditional on these characteristics we estimate the probability (or propensity score)
of being acquired by a foreign firm using the same probit model as in equation (4).
Once the propensity scores are calculated, we can (using the "caliper" matching method) select the nearest control firms in which the propensity score falls within a pre-specified radius as a match for an acquired firm. 17 Moreover, we check whether the balancing condition is verified, that is each independent variable do not differ significantly between acquired and non-acquired firms.
Another condition that must be fulfilled in the matching procedure is the so-called common support condition. This criterion implies that at each point in time, a newly acquired firm is matched with non-acquired firms with propensity scores only slightly larger or smaller than the target firm. Note that some acquired firms may be matched with more than one non-acquired firm, while acquired firms not matched with a non-acquired firm are excluded. Eventually, we end up with a sample, henceforth denoted the matched sample, which consists of 207 acquired firms with 907 plants and 2,372 non-acquired firms with 10,776 plants.
Since the aim of the matching is to find a group of acquired and non-acquired firms with similar characteristics we once more report, in the appendix in Table A2 , mean variable differences between the two groups of firms that were successfully matched together. The matching procedure has substantially reduced the firm-level differences between acquired and non-acquired firms. Regarding the plant-level characteristics, the differences are slightly reduced as compared to the unmatched sample in Table 3 . However, there still are significant differences between plants of acquired firms and plants of non-acquired firms. Hence, in the estimation of the hazard model we control for variations among the plants with respect to size, age and skill intensities. Finally, from Table A3 in the appendix it is clear that the matching procedure also has been successful in constructing a sample with the same structure of ownership changes as in the unmatched sample.
Empirical results
To examine whether survival prospects differ across foreign-acquired and non-acquired plants, we estimate different specifications of the hazard model described in equation (3) . We report the hazard ratios (exponentiated coefficients) which allow a straightforward interpretation of the coefficient size. For example, a ratio β less than one on a dummy variable implies that changing 17 The procedure we utilize to match acquired and non-acquired firms is the PSMATCH2 routine in Stata version 10 described in Leuven and Sianesi (2003) . In our analysis, the pre-specified radius is set to 0.01.
the dummy from 0 to 1 reduces the hazard rate of exiting (or increases the probability of survival)
by (1 -β ) * 100 percent, ceteris paribus. Table 6 presents the main estimation results. In the first four columns we report the result from estimating equation (3) In terms of the control variables it is reassuring to note that their results are largely as expected. In line with the large IO literature on firm survival we find that older, larger and more skill intensive plants have lower exit hazards. We do not find that plants that are part of a multiplant firm per se are more or less likely to exit than other plants. However, we do find evidence that a plant's exit probability is reduced if another plant in the same firm failed. Furthermore, plants in firms with higher labor productivity, and lower capital intensities, are more likely to survive.
Returning to the effect of acquisition on survival, our results thus far suggest that this is positive.
However, this may be purely due to foreign acquirers choosing targets with a priori positive characteristics, a practice known as "cherry picking", as illustrated above in Tables 3 and 5 . These characteristics may also account for the higher survival probabilities of such plants after acquisition.
To some extent, this is already accounted for by the large number of relevant firm and plant characteristics that we include in our empirical model. However, we also explicitly correct for the possible endogeneity of the foreign acquisition dummy. To this end we firstly estimate a variant of the hazard model in equation (3) which instruments for the acquisition dummy using the probability of foreign acquisition (as in Table 5 ) as an instrument. As an alternative we use a propensity score matching approach in column (v).
The results based on the three alternative instrumental variables are reported in columns (ii) to (iv).
Unfortunately there is, to the best of our knowledge, no formal method of choosing between the standard and the IV estimation in the context of a hazard model. Hence, preference of the IV model would be predicated on the assumption of endogenous acquisitions which is, strictly speaking, not reliably testable. However, we may use a standard Hausman test to get a rough indicator of whether or not the assumption of exogeneity holds. These tests, which are reported at the bottom of Table 6 provide evidence that in all cases we can reject the assumption of exogeneity of the acquisition dummy.
These results show that the point estimate of the effect of acquisition on exit is reduced (the coefficient is higher) and it is only statistically significant in one case in column (iv). The reliability of the IV approach hinges on the relevance and validity of the instruments used. While the relevance is to some extent shown in the IV generating probit in Table 5 , there is, to the best of our knowledge, no test of instrument validity in the context of this non-linear hazard estimation. Hence, our results are reliable under the assumption of instrument validity, which cannot be tested.
We therefore use an approach which does not depend on such an assumption. We implement a propensity score matching procedure to generate a sample of acquired and non-acquired (matched) firms which can serve as a valid counterfactual. We then estimate equation (3) Note that the acquisition effect is now statistically significant and positive. The point estimate suggests that the probability of surviving in plants within acquired firms is around 20 percent higher than in plants within non-acquired firms. Table 6 here
We now consider various extensions to the baseline model. The first extension is concerned with the acquisition effect as such. The foreign acquisition effect we identify in the baseline estimation arguably includes two distinct components. First, acquisitions may affect plant survival independent of whether the acquirer is foreign or domestic. This may be termed a "pure acquisition effect".
Second, there may be a differential effect of foreign and domestic acquisitions, which may be considered as a "foreign effect". The analysis in the baseline model bundles these two effects together. This is a common problem in the literature (e.g., Arnold and Javorcik, 2005; Girma and Görg, 2007a, Petkova, 2007) and is usually difficult to address due to data limitations.
With our Swedish data we can make some progress on this issue. While, as in many other datasets, we do not observe domestic acquisitions directly we exploit the firm and plant dimension in our data.
Specifically, plant and firm identifiers are linked together so we can follow the entity along both dimensions. If a plant remains within the same firm, both plant and firm identifier stay the same. If we observe a firm in t-1 but not in t, but observe its plants in both years, the plants will have a constant plant identifier but different "old" and "new" firm identifiers in t-1 and t respectively. We may then conclude from the data that the firm was acquired and that the new firm identifier relates to the acquiring firm. If this firm is not foreign, then we define this as a domestic takeover. In this way we identify 625 domestic acquisitions over the time period analysed in our data. This is an issue that has not been investigated in the literature thus far, mainly due to data availability. We use our data and check the industry classification for the acquired firm before and after acquisition. If the two digit industry code remains constant, we define the acquisition as horizontal. If it is changed, it is instead regarded as vertical. Using this definition we classify about 11 percent of all foreign acquisitions in our sample as "vertical". This is not an ideal measure by any means. In particular, it is likely that our vertical group includes both "true" vertical acquisitions of, say, supplier firms, but also conglomerate mergers where the target and acquirer are in unrelated industries. Unfortunately, we do not have sufficient information to establish industry linkages. Still, the measure allows us to compare horizontal and other types of acquisitions. In order to do so we allow for separate acquisition effects for horizontal and vertical acquisitions. This is done interacting a dummy for horizontal acquisitions and the foreign acquisition dummy, and similarly for vertical acquisitions.
The results of estimating equation (3) with these two modifications are reported in Table 7 . Columns (i) to (iii) show the IV estimations. We use instruments for both foreign and domestic acquisition dummies. The instrument for the latter is constructed also using a probit equation of the probability of domestic acquisition, similar to equation (4) . However, this probit model does not include the presence of foreign firms in the industry as regressor. From the IV estimations we find statistically significant positive effects from vertical acquisitions, while there is no evidence for an acquisition effect from horizontal takeovers. We also find that domestic acquisitions lead to improvements in the survival probabilities of the domestic plants, and these effects appear to be stronger than for foreign acquisitions. This conclusion also holds in the matching approach in column (iv), although the magnitude of the effects is reduced.
In column (iv) the matching is done using a probit modelling the determinants of the probability of acquisition, not distinguishing foreign and domestic. If the determinants are different for these two types of acquisitions, the matching procedure is not correct. We therefore provide two alternative estimations. In the first we only look at foreign acquisitions. We match using the probit model as Table 7 here
In Table 2 , we observed that, on average almost 90 percent of the plants that are within foreign acquired firms were plants of globally engaged firms, i.e. Swedish MNEs and exporting non-MNEs, before acquisition. We may expect that the survival prospect after foreign takeover differs depending on whether the plants were within targeted Swedish MNEs, exporting non-MNE or purely domestic firms. The recent literature on firm level heterogeneity makes the point that these firms have, a priori, differences in their characteristics (Helpman et al., 2004 ). This may not only affect their likelihood of being a takeover target but also the post acquisition effects on survival, as discussed above.
To investigate whether there are indeed differences, we replace our foreign acquisition dummies in equation (3) higher survival ratios after foreign takeover as compared to plants within non-acquired firms. These results are similar in direction for horizontal and vertical acquisitionis, but stronger in magnitude for the latter. These findings are also robust to the estimation strategy. The most conservative estimates in column (iv) and (v) suggest the survival ratio for acquired exporters improves by between 17 to 34 percent after foreign takeover for vertical, and 6 to 8 percent for horizontal acquisitions. There is, however, no robust evidence that acquisition impacts on the survival probabilities of either Swedish
MNEs or purely domestic firms. This indicates that just looking at the acquisition effect without considering heterogeneity in the impact depending on firm characteristics may lead to biased conclusions. We show that only exporters experience increases in their survival prospects, and that it matters whether the acquisition is horizontal or non-horizontal. 18 Why do we not find any effects for acquired MNEs or purely domestic firms? The former may be quite similar to their acquirer and, hence, have little to learn in terms of new technology coming in.
This ties in with recent empirical work on productivity differences between firms, which shows that multinationals, regardless of whether they are domestic or foreign owned, have a productivity premium compared to purely domestic firms (Criscuolo and Martin, 2008) . By contrast, purely domestic firms may be quite different from the acquirer in terms of their pre-acquisition characteristics. In fact, they may be too different to absorb the new knowledge and, hence, are not able to improve their survival chances significantly. Only exporters, which have a certain level of "absorptive capacity", may be able to use the new knowledge that comes in with the foreign acquirer. Table 8 here
Employment effects
Thus far we have considered the extensive margin of adjustment, namely the survival of the plants.
Plant closure is, of course, not the only mechanism of adjustment after foreign acquisition. The acquisition may also lead to adjustment along the intensive margin for surviving plants, whereby the scale of the operations may be reduced or increased. Here we look at employment adjustment, as this is one of the most policy relevant plant performance measures, as it directly relates to concerns about job losses following foreign takeovers of previous national firms.
In order to estimate the impact of ownership change on employment growth in acquired plants we adopt a differences-in-differences methodology. The first step proceeds by comparing the average employment growth E & before acquisition with its post-acquisition counterpart. However, the resulting quantity, say, fashions, the differences-in-differences estimator which is defined as would purge the effects of common shocks and provide an unbiased estimator of the impact of ownership change. Table A4 in the appendix presents the results estimating the specifications in columns (i) to (iv) using the random effects version of the cloglog model. These results are identical to those reported in Table 8 .
E E c a
To implement the above methodology within a regression framework, one can estimate the following equation, using the sample of acquired plants plus the control group:
Here i and t index plants and time periods respectively and Acquisition is as before a dummy equal to one if the plant is acquired by a foreign owner. In equation (5) the estimator for δ yields the average percentage point change in the growth rate of employment that can be attributed to foreign acquisitions.
In our empirical implementation, we extend the basic regression framework in several directions.
Firstly, we allow for different effects of foreign acquisitions of Swedish MNEs, exporters, and purely domestic firms, as in the hazard model in Table 8 . We also include interaction terms for vertical acquisitions, and include a dummy for domestic acquisitions in the control group in order to identify a "foreign acquisition" effect. Furthermore, year dummies and industry-specific effects are included to capture aggregate shocks and permanent differences in the trend of employment growth across sectors respectively. A vector of plant and firm characteristics is also included to control for observable changes that are potentially correlated with employment changes. This vector consists of the growth of labor productivity, capital intensity and R&D intensity, plant age, employment level in t-1, plants skill intensity relative to the industry mean skill intensity, a dummy capturing whether the plant belongs to a multi-plant firm and a dummy variable that is equal to one if another plant in the same firm exited.
The above methodology assumes that foreign acquisitions are exogenous to the process underlying the process of employment dynamics of the acquired plants. However, if employment growth plays some role in driving acquisitions, then it is possible that the acquisition indicators may be endogenous to equation (5) . As above, possible endogeneity may be allowed for by using the estimate of the probability of foreign acquisition as an instrument, or selecting a control group based on propensity score matching. 19 The results of the estimation of equation (5) using IV estimation as well as estimation of the model using a matched sample are reported in Table 9 . What is notable is that adjustment along the intensive margin of employment is somewhat different than adjustment along the extensive margin of 19 Vella and Verbeek (1999) have shown that this type of instrumental variables (IV) approach generates estimates comparable to Heckman's (1978) well-known endogeneity bias corrected OLS estimator. plant survival. While we found that both vertical and horizontal foreign acquisitions raise the survival probabilities of domestic exporters (not MNEs) only, employment growth is higher after vertical acquisitions in Swedish exporters. Based on the matched sample in column (iv), a foreign acquisition leads to an increase in employment growth by roughly 4 to 5 percent for Swedish exporters. Furthermore, we find that the effect of domestic acquisitions is also positive, but only statistically significant in two out of four cases. As before, we still find, however, that there are no foreign acquisition effects if the target is a purely domestic firm. The post acquisitions effects for Swedish MNE are positive, but not robust across different estimation techniques. 
Conclusions
This paper has investigated the effect of foreign acquisition on plant survival and employment growth in the Swedish manufacturing during the 1990s. To this end we have used a unique dataset where firm and plant level information is linked together. This means that we are able to use firm information, as well as characteristics at the plant level.
Controlling for possible endogeneity of the acquisition dummy by using an instrumental variable approach and a matched sample, and also controlling for other plant and firm specific characteristics, the result reveals that survival ratio for acquired exporters, but not other types of firms, improves post acquisition. Depending on whether the acquisition is in the same industry (horizontal) or not (vertical) the point estimates suggest that survival increases by between 17 to 34 percent after foreign takeover for vertical, and 6 to 8 percent for horizontal acquisitions. We also find that employment growth is higher in takeover targets that were exporters prior to acquisition.
There are important implications of this finding for researchers and policy makers. Firstly, foreign acquisition appears to have overall positive or neutral effects on survival and employment growth of targets. There is no evidence of negative effects. Hence, strong fears as to the sustainability of domestic industry in the light of increasing foreign acquisitions appear unfounded. Secondly, when judging the magnitude of these effects it is important to take into account aspects of firm level heterogeneity, as not all types of firms benefit equally in terms of higher survival prospects or employment growth from foreign acquisition. , all the other variables are lagged one period. The share of foreign employment at industry level (SNI92 2-digit level) is used as proxy for foreign presence. ***, **, * indicate significance at 1, 5 and 10 percent levels, respectively. All regressions contain year and 2-digit industry dummies. Standard errors in parentheses. ***, **,* indicate significance at 1, 5 and 10 percent levels, respectively. Only plants in firms with 50 employees or more are included. In column (v) plants within firms taken over by other domestic firms are excluded.
Table A2
Mean variable differences between acquired and non-acquired firms in the preacquisition period, matched sample. Estimation in (i) replicates the specification in Table8, column (i) Estimation in (ii) replicates the specification in Table 8 , column (ii) Estimation in (iii) replicates the specification in Table 8 , column (iii) Estimation in (iv) replicates the specification in Table 8 , column (iv) Plant and firm controls included but not reported to save space. For the estimations in columns (i) to (iv) we cannot reject the assumption that random effects are jointly equal to zero.
